Human gastric mucosa contains two different types of aspartic proteinase. One is a secretory type consisting of enzymes that function in extracellular spaces -for example, pepsin and gastricsin. The other is a non-secretory type consisting of enzymes that function primarily within the cell (cathepsin D and cathepsin E). Little is known about the functions of the intracellular aspartic proteinases, compared with those of the secretory enzymes. In particular, there has been no information about their clinical importance in gastric mucosal abnormalities.
Cathepsins D and E are the main intracellular aspartic proteinases and have similar catalytic properties -for example, optimum pH, substrate specificity, and susceptibility to various protease inhibitors '2 - (6) , moderately differentiated tubular adenocarcinoma (6) , poorly differentiated adenocarcinoma (4), mucinous adenocarcinoma (2) , and signet ring cell carcinoma (2) . Tissue blocks of normal mucosa were also obtained from each patient with carcinoma. Most patients also had gastritis and atypical epithelial lesions were found in four.
ANTIBODIES
The antisera against cathepsin E purified from the rat spleen,5 cathepsin E (erythrocyte membrane aspartic protease, EMAP) purified from the human erythrocyte membranes,'" and cathepsin D purified from the rat spleen2 were raised in rabbits as described previously. The IgG fractions from these antisera were prepared by passing them through columns of antigencoupled Sepharose 4B (Pharmacia, Uppsala, Sweden). distinct in the normal gastric mucosa. In the fundic gland, the staining of cathepsin D was granular and limited to the free surface of foveolar epithelial cells (Fig 1(A) ), whereas cathepsin E was diffusely and intensively found in the subvacuolar region of the epithelial cells (Fig 1(B) ). Parietal cells gave fine granular stainings for cathepsin D and cathepsin E (Fig 1(C Intestinal metaplasia was found in unaffected mucosa of 20 subjects. Metaplastic foveolar or glandular epithelium tended to loose immunoreactivity for cathepsins D (Fig 2(A) ) and E (Fig  2(B) ). Disappearance of the immunoreaction was particularly evident in the goblet cells with prominent mucinogen droplets in the cytoplasm. The disappearance did not, however, seem to be related to the release of droplets in apocrine fashion. Histochemically, high iron diamine positive goblet cells of the incomplete type of intestinal metaplasia'3 did not show positive reactions for cathepsins D and E (Fig 2(C) (Fig 3(A) and (B) ).
ADENOCARCINOMA
No labelling for either cathepsin D or E was seen in the cells of well differentiated tubular or papillary adenocarcinoma. Only a stromal infiltration of cathepsin D positive macrophage like cells was noticeable in the carcinoma foci (Fig  4(A) and (B) ). There was no positive staining either in the tumour cells of mucinous adeno- carcinoma with an active mucous secretion into the extracellular matrix. However, in more than half of the subjects with moderately differentiated adenocarcinoma, cathepsins D (three of six) and E (four of six) were found in some of the cells which formed bizarre ductal structures. Cathepsin E was found diffusely in the cytoplasm, whereas the immunoreaction products for cathepsin D were always in coarse granules which were evenly distributed in the cytoplasm but not in the apical surface. In all subjects with poorly differentiated adenocarcinoma, intensive and diffuse cytoplasmic stainings for both cathepsins D and E were observed in most of the tumour cells (Fig 5(A) and (B) ). The cells of signet ring cell carcinoma also gave a prominent staining for both cathepsins D and E. Their stainings were diffuse but limited to the surroundings of mucSnogen droplets, giving a ring shape appearance (Fig 6(A) and (B) ). 
